Searching PAJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 






(1 1 )Publication number : 08-276458 




(43) Date of publication of application : 22.10.1996 


(51)lnt.CI. 


B29C 45/14 
G06K 19/07 
// B29L 31:34 


(21) Application number 


: 07-104619 (71)Applicant : DAINIPPON PRINTING CO LTD 


(22)Date of filing : 

i 


06.04.1995 (72)lnventor : OZAKI KATSUMI 



(54) MANUFACTURE OF NON-CONTACT IC TAG AND THE SAME TAG 

(57)Abstract: 

PURPOSE: To manufacture 8 low-cost non-contact 
IC tag by reducing the number of manufacturing 
steps of the tag. 

CONSTITUTION: A method for manufacturing a non- 
contact IC tag comprises the steps of mounting an 
insert component 20 having a circuit component in 
molds 76a, 76b, then closing the molds, evacuating in 
vacuum the mold, then casting liquidlike curable resin 
raw material such as epoxy resin in the mold, and 
then curing the material by a low-pressure injection 
molding method. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the non-contact IC tag characterized by manufacturing by 
the low-pressure-injection-molding method for pouring in a liquefied hardenability resin raw 
material into metal mold, and stiffening this resin raw material after having made metal mold into 
closing after laying the insertion components which have passive circuit elements in metal mold, and 
making the inside of metal mold into a vacuum. 

[Claim 2] The non-contact IC tag characterized by forming by the low-pressure-injection-molding 
method for pouring in a liquefied hardenability resin raw material into metal mold, and stiffening 
this resin raw material after having made metal mold into closing after laying the insertion 
components which have passive circuit elements in metal mold, and making the inside of metal mold 
into a vacuum. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a non-contact IC tag and its manufacture approach, especially this 
invention shortens a production process and relates to the cheap non-contact IC tag obtained by the 
manufacture approach of reducing a manufacturing cost, and this manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, non-contact information storage media, such as an IC 
card of the shape of a card type whose data communication is possible in an external data processor 
and non-contact with an external device, an electromagnetic wave, etc., attract attention. The non- 
contact IC tag of a tag configuration is in a kind of such an information storage medium. With the 
non-contact IC tag, making this circuit board into the appearance of a bonnet and resin mold goods 
in a resin case etc. is performed as a member which protects the circuit board which consists of an 
IC, electronic parts, etc. from the exterior, and usually supports it. 

[0003] For example, as it is outline process drawing showing the manufacture approach of the 
conventional non-contact IC tag and is shown in this drawing, drawing 5 makes a perimeter 
enclosure a bonnet and a predetermined appearance configuration by injection resin, after closing the 
part of the electronic parts 4 of the non-contact IC component 20 which mounted IC41, a capacitor 
42, and the electronic parts 4 of coil 43 grade on the printed circuit board 3 by the conventional 
manufacture approach using a liquefied epoxy resin. That is, drawing 5 (a) shows the non-contact IC 
component 20 (sectional view) obtained by mounting electronic parts 4 on a printed circuit board 3. 
And drawing 5 (b) shows the non-contact IC component 21 after closing the opening sections of 
electronic parts 4 also including a coil 43 for this non-contact IC component 20 with an epoxy resin. 
Thus, since the reason beforehand closed with an epoxy resin has an injection pressure in the case of 
injection molding of degree process, and high resin temperature, it is the 1st reason to prevent 
possibility that electronic parts, such as a capacitor, will be damaged. Moreover, when 
manufacturing at the process of only injection molding directly, it is the 2nd reason to prevent 
possibility that it cannot be thoroughly filled up with the opening of a non-contact IC component. 
[0004] And the non-contact IC component 21 after a resin seal is laid for it in injection-molding 
metal mold, using an electronic-parts part like drawing 5 (b) as insertion components, for example, 
heating fusion is carried out, resin, such as a polyphenylene sulfide (PPS), is injection molded, and 
as first shown in drawing 5 (c), bottom Plastic solid 22 is formed in the lower part of the non-contact 
IC component 21. Next, the non-contact IC component 21 with which bottom Plastic solid 22 was 
formed is inserted to the injection-molding metal mold for upside shaping, is injection molded, the 
remaining upside one half is injection molded, and the non-contact IC tag 8 of a configuration of 
having been covered by injection resin is obtained from the upper and lower sides. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the non-contact IC tag obtained by the 
manufacture approach of the above conventional non-contact IC tags, and it, manufacture KOTOSU 
started and there was a problem that a non-contact IC tag was not obtained cheaply. That is, it is 
because the process of both a resin seal and injection molding was needed as only a resin seal is not 
made at injection molding and one process but was shown in drawing 5 from the above-mentioned 
reason by the manufacture approach of the conventional non-contact IC tag. 
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[0006] Then, the object of this invention is offering the manufacture approach which shortens a 
production process and may be able to be cheaply done by it, and a non-contact IC tag. 
[0007] 

[Means for Solving the Problem] After the manufacture approach of the non-contact IC tag of this 
invention made metal mold closing after laying the insertion components which have passive circuit 
elements in metal mold, in order to solve said technical problem and to attain the object, and it 
makes the inside of metal mold a vacuum, it pours in a liquefied hardenability resin raw material into 
metal mold, and manufactures it by the low-pressure-injection-molding method for stiffening this 
resin raw material. 

[0008] Moreover, after the non-contact IC tag of this invention made metal mold closing after laying 
the insertion components which have passive circuit elements in metal mold, and it made the inside 
of metal mold the vacuum, it should pour in the liquefied hardenability resin raw material into metal 
mold, and should form it by the low-pressure-injection-molding method for stiffening this resin raw 
material. 
[0009] 

[Function] The pressure of the resin raw material poured in since the hardenability resin raw material 
poured in into metal mold after laying the insertion object which has passive circuit elements in 
shaping metal mold is liquefied can also be managed with the manufacture approach of the non- 
contact IC tag of this invention with low voltage, there is neither too much heating by melting resin 
nor breakage of the passive circuit elements by the resin-pressure force, and the reliable IC tag with 
which the resin raw material moreover spread even round the fine opening part is manufactured by 
few production processes. And the non-contact IC tag of this invention is manufactured by such 
manufacture approach. 
[0010] 

[Example] Hereafter, it explains in full detail, referring to a drawing about the manufacture approach 
of the non-contact IC tag of this invention, and the example of a non-contact IC tag. 
[001 1] The manufacture approach of the non-contact IC tag of this invention has the description in 
using a hardenability resin raw material liquefied as resin poured into this metal mold, using the 
metal mold made into a vacuum. Although there is especially no limit as a resin raw material, the 
low-pressure-injection-molding method which used the equipment and the raw material which are 
sold, for example as an example of the manufacture approach using an epoxy resin by the name 
which "the low-voltage liquefied injection-molding method by the liquefied epoxy resin" method 
[ "RDCP" (trademark) (Rapid Demolding Casting Process), an alias name, and ] Consists of Nagase 
tiba incorporated company can be used. 

[0012] And drawing 2 is the outline block diagram showing an example of a series of systems of the 
starting low-pressure-injection-molding method. As shown in this drawing, the base resin component 
of the epoxy resin which is a liquefied hardenability resin raw material is stored in resin tank 71a, 
and the curing agent component is stored in resin tank 71b. With a pump 72, specified quantity 
measuring is carried out and the base resin and the curing agent of an epoxy resin are sent to a mixer 
73 from the resin tanks 71a and 71b. Base resin and a curing agent are mixed by homogeneity by the 
mixer 73. After being mixed by the mixer 73, an epoxy resin is sent to the injection nozzle 75, and is 
poured in into metal mold. Metal mold consists of up metal mold 76a and lower metal mold 76b, and 
the non-contact IC component 20 is laid in lower metal mold 76b as insertion components. A 
vacuum pump 77 is connected to metal mold 76a, and after metal mold closes a vacuum pump 77, it 
makes the interior of metal mold a vacuum. And the base resin and the curing agent of an epoxy 
resin which were mixed by the mixer 73 as a liquefied hardenability resin raw material are poured in 
into metal mold from the injection nozzle 75, and resin is pressurized by the air compressor 74 
connected to the injection nozzle 75. 

[0013] Drawing 1 is outline process drawing explaining one example of the manufacture approach of 
the non-contact IC tag of this invention by the system of the above low-pressure-injection-molding 
methods. Moreover, drawing 4 is flow drawing explaining the flow of the manufacture approach of 
the non-contact IC tag of this invention. Hereafter, this invention is explained further in full detail, 
referring to drawing 1 and drawing 4 . 

[0014] At the beginning of the manufacture approach, metal mold is first preheated to molding 
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temperature as step SI. Preheat temperature is usually about 130-140 degrees C. And a release agent 
is applied to the parting surface of metal mold (step S2). Next, the non-contact IC component 20 
shown in drawing 1 (a) as insertion components like drawing 1 (b) is laid in lower metal mold 76b 
(step S3). In addition, insertion components are also preheated at about 80-120 degrees C. And eye a 
mold clamp is performed for up metal mold 76a and lower metal mold 76b (step S4). After [ mold 
clamp ] and the inside of metal mold are made into a vacuum. In about 10-30 seconds, vacuum time 
amount performs a degree of vacuum to ITorr extent (step S5). After are parallel to the process 
which makes the inside of metal mold a vacuum or making it a vacuum, the hardenability resin of 
the specified quantity is measured and it mixes (step S6). And liquefied hardenability resin is 
injected in vacuous metal mold from a injection nozzle (step S7). An injection pressure is usually 3- 
7kg/cm2. With extent, injection and dwelling time are completed in about 150 - 200 seconds. This 
condition is drawing 1 (c). 

[0015] after [ and ] hardening of resin advances until the reinforcement which can be unmolded is 
obtained — a mold aperture — carrying out (step S8) — mold goods — taking out (step S9) — the half- 
finished products which the upper part of a non-contact IC component like drawing 1 (d) was closed 
with upside Plastic solid 23, and became a final appearance configuration (upper part) are obtained. 
It will complete, if it passes through the postcure process which carries out predetermined time 
heating of the resin at predetermined temperature next, and is thoroughly stiffened as a low-pressure- 
injection-molding method (step S10). However, in the example of this drawing, by covering only 
one side (upper part) of a non-contact IC component with a Plastic solid, since it is a request, a lower 
part also repeats from the above-mentioned step SI to step S9 similarly, so that it may fabricate 
lower Plastic solid 22 by up metal mold 76c for lower Plastic solids, and 76d of lower metal mold, as 
shown in drawing 1 (e). And the non-contact IC tag 1 of this invention as performed postcure (step 
S10), made harden the Plastic solid of an upside and the bottom and shown in drawing 1 (f) is 
obtained. In addition, the unmolding time amount from [ of metal mold / a mold clamp ] to a mold 
aperture is usually about 240 - 300 seconds. 

[0016] In addition, for example by ordinary temperature, since what is necessary is just the molding 
temperature of extent from which insertion components do not receive heat damage as compared 
with the approach using hot melting resin, such as the so-called injection molding and transfer 
molding mentioned later, although the epoxy resin which is liquefied thermosetting resin was used in 
ordinary temperature as a liquefied hardenability resin raw material in the above-mentioned 
example, although it is a-solid-state, it may become liquefied at low temperature comparatively with 
about 40-50 degrees C. In this semantics, although it is a solid-state in ordinary temperature with "it 
being liquefied" as used in the field of this invention, what becomes liquefied is included by 
comparison low temperature. However, what the supply system of resin until it results in metal mold 
in ordinary temperature in the case of a solid-state, i.e., a resin tank, the pump, the mixer, the 
injection nozzle, etc. are used as equipment equipped with heating means, such as a heater which can 
heat resin to the temperature of the request to which resin liquefies, for is required. 
[0017] In addition, drawing 3 is a plot plan which tried to have seen through the passive circuit 
elements inside the non-contact IC tag 1 obtained by doing in this way, and shows the condition that 
the printed circuit board 3 by which IC41, the capacitor 42, and the coil 43 were mounted in the 
interior of Plastic solid 24 has been arranged. 

[001 8] By the way, as an approach of using the matter liquefied as a resin raw material for closure of 
electronic parts, the transfer-molding method is well learned as an approach of carrying out the resin 
seal of the electronic parts which the so-called potting method which was explained in the column of 
the conventional technique, and which slushes a liquefied epoxy resin like is learned well, and were 
inserted using metal mold, or the circuit by melting resin. Then, the advantage of this invention is 
explained further, making it contrast with the trouble of these 2 approach. 

[0019] First, there are the following troubles by the potting method. Usually, although an epoxy resin 
is used, long duration is needed for resin hardening and productivity is bad. Moreover, the bulking 
agent made to contain in a resin raw material sediments, it becomes uneven, and the thermo-cycle 
engine performance falls. The content of a bulking agent cannot be made [ many ]. It is easy to be 
influenced of the humidity in atmospheric air. From such a point, it is not used in a configuration 
[ having closed ], and a closure object needs to surely enclose in a case. 
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[0020] Next, there are the following troubles by the transfer-molding method. Since it is the 
approach of injection molding in metal mold after dissolving a resin raw material solid in ordinary 
temperature immediately before, molding temperature is high (150 degrees C or more), and 
compacting pressure is also high (50-200kg/cm2). There is a possibility that components may be 
damaged in this elevated temperature and high voltage. Moreover, a resin raw material does not 
advance between fine openings, for example, the line of a coil component. Therefore, with 
components with a complicated configuration, it is easy to generate poor shaping. Since heat and 
pressure are used, application to impregnation down stream processing is impossible. Cold storage is 
required to keep a resin raw material, a production control top is also troublesome, and the degree of 
freedom of selection is narrow also in an ingredient presentation side. 

[0021] As mentioned above, there are various troubles in the potting method and the transfer- 
molding method which are conventionally learned well as the closure approach of electronic parts, 
and it comes by manufacture of the conventional non-contact IC tag to them there as the manufacture 
approach which combined the potting method and the injection-molding method with the above 
mentioned appearance. However, with the above mentioned injection molding of PPS 
(polyphenylene sulfide), it is 500-1 000kg/cm2. It was high voltage, and since 300 degrees C and an 
elevated temperature were required, there were problems, like preliminary closure requires. 
[0022] On the other hand, by the manufacture approach of the non-contact IC tag of this invention, 
in order to consider as the approach of pouring in a resin raw material liquefied as mentioned above 
into metal mold, the conventional various troubles are solved and it becomes the approach of 
shortening a production process. 

[0023] That is, according to the manufacture approach of this invention, before pouring in the point 
which uses a hardenability resin raw material liquefied as a resin raw material, and resin, the 
following advantages are acquired with the point which makes the inside of a mold the vacuum. 
First, high voltage is unnecessary (an injection pressure is 2-7kg/cm2 extent), since it is the liquefied 
vacuum injection molding low temperature is sufficient also as whose temperature (a die temperature 
is about 130-160 degrees C), a resin raw material is advanced to a fine opening, and a coil 
component etc. can sink in. There is little breakage on components. Therefore, the components of a 
complicated configuration can also respond. Moreover, since a moldings can be used as a case, it is 
not necessary to prepare a case separately and case shaping can be made simultaneous with a resin 
seal. The setting time of resin can be shortened. The degree of freedom of the selection in respect of 
an ingredient presentation is large. It can fabricate, even if it makes [ many ] the content of a bulking 
agent. Therefore, by selecting a resin raw material, the engine performance of the mold goods 
obtained can improve thermal shock nature, fire retardancy, etc., and cannot be easily influenced of 
the humidity in atmospheric air. And since the mold goods by hardenability resin itself satisfy the 
engine performance as a case, closure and case shaping can be performed at one process, the number 
of production processes reduces, and a manufacturing cost also falls. 

[0024] as mentioned above — although ordinary temperature has explained as an example the epoxy 
resin which is liquefied thermosetting resin — such an epoxy resin — carrying out — the non-contact 
IC tag of the physical properties which were excellent with the epoxy resin (for example, base resin 
XNR-8205 and curing agent XNH-8205) currently sold by said Nagase tiba incorporated company is 
obtained. However, that this invention should just be a resin raw material with which it is not limited 
to these epoxy resins, and it is a liquefied hardenability resin raw material in ordinary temperature, a 
resin seal is satisfied, and a moldings possesses the physical properties as a case, a hardening means 
may not be limited to heat and may be concomitant use with means other than heat and heat. 
[0025] Moreover, although the non-contact IC tag which is the obtained mold goods remains as it is 
and you may use it, an alphabetic character, a graphic form, a pattern, etc. may be further formed in a 
mold-goods front face like a printer with a well-known printing means. For example, according to 
the so-called underwater curved-surface-printing method which floats on water the imprint film 
which printed the pattern etc. to the water soluble film beforehand, presses mold goods from on the 
film which floated, and imprints a pattern, a pattern etc. can be freely formed also in the tag of a 
curved-surface configuration. 

[0026] Moreover, display devices, such as a liquid crystal display component and a reversible 
display device by the macromolecule / fatty-acid bipolar membrane, are included in the non-contact 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi ejje 



4/27/2007 



JP,08-276458,A [DETAILED DESCRIPTION] 



Page 5 of 5 



IC tag, and it is good for it also as with a display function. It is drawing of longitudinal section 
showing an example of the non-contact IC tag which are other examples of this invention which 
included the rewriting display device in which a reversible display is possible in drawing 6 . The 
non-contact IC tag 1 of this drawing has a circular flat-surface configuration, and the rewriting 
display 5 which becomes a top face from the rewriting display device in which a rewriting display is 
possible is the thing of the structure where the fixed display 6 which indicated notes, such as a usage, 
was formed in the rear face. 

[0027] Drawing 7 and drawing 8 show the manufacture process of the body of the non-contact IC tag 
shown in above-mentioned drawing 8 . Drawing 7 inserts the non-contact IC component 20 into 
metal mold 76a and 76b. It is the process explanatory view showing the place which injection molds 
upside Plastic solid 23, and drawing 8 is a process explanatory view which inserts the upside 
molding object 23 acquired at the process of drawing 7 in metal mold 76c and 76d, injection molds 
bottom Plastic solid 22, and manufactures the body of a non-contact IC tag. 
[0028] If the crevice which sticks a label gets down to the front flesh side of the body of a non- 
contact IC tag with the circular flat-surface configuration acquired as mentioned above, the rewriting 
display device made into the shape of a crevice label by the side of a front face is stuck and the 
pressure sensitive adhesive label made from a polyethylene terephthalate film (total thickness of 150 
micrometers) which printed notes etc. is stuck on the crevice by the side of a rear face, a non-contact 
IC tag as shown in drawing 6 will be obtained. In addition, the rewriting display device which for 
example, magnetic powder is made to float into the liquid in a microphone capsule, controls the 
orientation condition of magnetic powder by the magnetic field, and consists of a magnetic 
microcapsule layer in which a reversible display is possible is used for the rewriting display 5. 
Specifically, the label (total thickness of 400 micrometers) which carried out sequential formation of 
a magnetic microcapsule layer, a black printing layer, and the binder layer is stuck on the 
transparence base material which consists of a transparence polyethylene terephthalate film. The 
display written in a magnetic microcapsule layer is the configuration of spacing and seeing a 
transparence base material. In addition, it is the same side where the label right face after label 
attachment and the front face of the body of a non-contact IC tag have the same abbreviation height, 
and is made to have exfoliated a label and to have not damaged it easily, from the edge. 
[0029] 

[Effect of the Invention] By the manufacture approach of the non-contact IC tag of this invention, 
the number of production processes is shortened and a manufacturing cost decreases. Moreover, with 
the non-contact IC tag of this invention, since it is IC tag manufactured by the above manufacture 
approaches, cheap IC tag is obtained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The process explanatory view of one example of the manufacture approach of the non- 
contact IC tag of this invention. 

[Drawing 2] The outline block diagram of the system of the low-pressure-injection-molding method 
of one example of the manufacture approach of this invention. 

[Drawing 3] The plot plan explaining the interior of the non-contact IC tag of this invention. 
[Drawing 4] Flow drawing explaining the flow of the manufacture approach of this invention. 
[Drawing 5] The process explanatory view of the manufacture approach of the conventional non- 
contact IC tag. 

[Drawing 6] Drawing of longitudinal section explaining the example of a configuration of the non- 
contact IC tag of this invention. 

[Drawing 7] The process explanatory view of an example of the manufacture approach of this 
invention (shaping of an upside molding object). 

[Drawing 8] The process explanatory view of an example of the manufacture approach of this 
invention (shaping of a bottom molding object). 
[Description of Notations] 
1 Non-contact IC Tag 

20 Non-contact IC Component 

21 Non-contact IC Component after Resin Seal 

22 Bottom Plastic Solid 

23 Upside Plastic Solid 

24 Plastic Solid 

3 Printed Circuit Board 

4 Passive Circuit Elements 

41 IC 

42 Capacitor 

43 Coil 

44 Epoxy Resin 

5 Rewriting Display 

6 Fixed Display 

71a Resin tank (base resin) 
71b Resin tank (curing agent) 

72 Pump 

73 Mixer 

74 Air Compressor 

75 Injection Nozzle 
76a, 76c Up metal mold 
76b, 76d Lower metal mold 
77 Vacuum Pump 

8 The Conventional Non-contact IC Tag 
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30 »SI^J:0^dlUfc trot 1"5. 
[0 0 0 9] 

jw a a $ n s wktt wism^^s ^ ro t ro x* *> s o 

T\ aASti5»BIB»rofiE*tlSBE-caF*, iSHWE 

40 *SlcJ:oTi4a6$ns B 
[0 0 10] 

i¥^l-^o 

[0011] ^o^KHi c^^ro»ig*j5feis, K 
b r *tt © Wktt«tJfiW«. «r ffl ^ 5 r i jc«tt*s 5 • 

mmzm^izw&jymto&ftMkLx* ^m^m^ 

50 ttct^ TRDCPj (fiftn«R) (Rapid Dem 



3 

olding pasting Process) „ BU 

r*tti^^i/»B^J:5^*«WUJrt»Sj ft 
[0012] i2tt «S(SJE»mfi8^fe«>- 

#\mm*>2 7 1 a la^u a<i:*irii4>tt»iB^ v 

* 7 1 bicPfj&LT*3< 0 

#jttsKv^7 2iao-ci^tw-t$nti^v^ 7 1 

a&t>*7 1 b*»e>^**— 7 3tCjSP>tl5o 5**— 7 

8*i7 6b-ciij^ T«&i7 6 b ic-r i^-y— h 

Z 0 M7 6 aiaiK^^^ 7iJ«BES*L, 

tt, tttt^mbttttlBJKft^: S 7 3 T*il<£ 

$ ^fc^^^ ^»fli©±»jiitwftjBA*m y x/u 7 5 

«JE*«7 4(cJ:9»JI8ttJpJ3E*ftS 0 
[0013] HI tt, ±fE<^ft{&ffiMfflj&^&0>>'* 

[0 0 14] »3t*»©*«tt, ftf^fy^S 1 £ L 
3 0-14 0°Cift'$)5 0 tit, ^I^-f^ 

^B5»c)tfiJB«:»*i-S (xf^S2) 0 mi 

(b) bM&t Itil (a) 

SMI C = h 2 0^TMi7 6b«If 

6 Uf^S3) . ft&, ^yt-WnUo-i 

2 0°CM:^tTio< o LT, ±WS7 6at 
T»Affl7 6btS:a!«ie)S:fT5 (^r^S4) . S 
&Mf*l£K£^S 0 JE^Wlll 0-3 08? 
*I£T\ K^SfllTo r rmS^T'tT^ Ur^S 

tut*, Bffi*oafttt«ni*r«-a[L, a^rs (* 

J8ttOiefttt»ll«r»Ui-S Uf^S7) . ftfcrjjE 

^(tii^3~7 k g/cm 2 ttu-ftEttMH 

1 5 0-2 0 0#IS-C^Tt5o w^ffi^Ell 

(c) 5 o 

[0 0 15] f Lt, JKSl3ftSprflB/jj:We*«#e>Jx5*-e 
»fli^^k^iifTLfc«tcaM#L (^r^S8) , 
dt»ift«:»Ui1- W^S9) t. mi (d) (7)J:9 

ft*«tt i c 3 h (D±m&fttf±.mtfLtefc 2 



(3) W8-2 7 6 4 5 8 

4 

MMfclSSrSfttf (^ry/S10) , £7-r£o fc 

T«»»tPI«J^ HI (e) t»« 
Jgflcffl <9±£fl&§y 7 6 c ft tTFtt£S! 7 6 d «fc V Tti 

(f) jc^i-ttft^wo^tti c*^ia*flk*i 
5o ft*5, &awM»*^e)SMti£;wBi^raiiii# 
2 4 0-3 0 0»SST-fc^ o 

[0 0 16] ftfc, ±IE^Hftffilt?(i, jR*©mktt» 

o~5o °cm& t it(ftMfia-c*« t ft £ t> ©-c i>mt> 
ftv\ r©ScflcT\ *«W-ev^5 r^tftj *:tt#ifi-Cfi 

[0 0 17] ftjo, H3Hr<Z)J:^(CLTt#bn6^g 
30 MI C^^10^0©^p a p^SmLyh£/cEEIllT' 
^f*2 4^rt^lCl C4 1 % n>fyf4 2S 
tJ« 3 >fyU4 3^g^]t7 P !J>'M®3 ^ ^ 

[ooi8] ^: 6t% »fli^isf ^ ^xwmoimwzn 
?&&(D®±icm^z>jj&kLxtt. ^^m<omxm 

^ h zntzm*&&^®®z®m®mxm%&± 

[0019] 5fe-f. ^^y^til )^T^J:9ftFp^ 
^/HftlB^«Ti-S, "Ct ftv\ 

50 [0020] »cic, h7^7r«m i^T^J: 



5 

im&M< (i5 0°ctJl±) , *tzf&Kmt)hM^ (5 

0~200kg/ / cm 2 )„ il5JET'^a P D^tI 

[0 0 2 1] &±.<DmK, feM J: 5 m^p p pC0^±^& 

5 0 L^t, SKELtPPS (#y 7x^i/y^7>f 
K) WlttliMTIi 500-lOOOkg/cm 2 

[0 0 2 2] I^Lt, *«W03*SMfcI C*^<Z> 

[0023] 1"/j:t?*>, **W©JHit*»Jc < tiitf, ft 

■c&t) (wttjjE^«2-7 k g/cm 2 ss) , suet> 
<&^t*&v> (&mnm* no-ie o*cm&) mvtm 

QftmrfLMX hZtztb [zmi>* *2Bt* "C«HfiJ!R»S:it A 

6. ^ot, #^n6^p R p^^(»igm^f^ii^-r 

Hut, ^-^iSr-lSW^, H&X&ft# 

[0024] #a"t?««©«wfttt»B-e*>S3i 
*x*i/ffimkxut, tm*m7'<ffl&v:3:vmx 

£tlX\**Z>=Ltf*ri<>mm (fflz-tt. £9JXNR-8 2 0 
5MWJXNH-8 2 0 5) ^{C X <0 Stl1t®&<D 



(4) ^¥8 - 2 7 6 4 5 8 

6 

k&sxft<D^fkk<D»mxh<>xi>&\i\ 

[0 0 2 5] tH«ip R pT'fc6MlC^ 

?l*Z(Dt-$-xtiimLXi>BL^1)K SiJBiJXgS: 

^ fc»w*frwwj tfc6?7^w sr^sa^-c, ^ 
^fc 7 <&±a> £ff l a r x t&ffizm^-t 

[0 0 2 6] J»«!lC^^:il, ffifi*^*^ 

^•r«wrn5i2i"ca> s. wimmmmi cwii*. 

20 £fS(fe LfcS^^S 6 tmvf e>ttfc«36<o t> 

[0 0 2 7] H 7»tfH 8 tt. ±|E0 8 I 
C^^<0*#:<0»a6iaSS:^t, 7 J*&1! 7 6 a RXf 
7 6 brt(-*S«I CayM> b 2 O^SAU ± 

2 3 *jtuj*»-*-* t r ^sr^xaKWHt? 

feD, i8 ti&M 7 6 c RXfi 7 6 d 7 Olitl! 

bnfc±«S* 2 3 WAU T«*^ff 2 2 ^MtH 
rt^L"C, *ffitt I C^^j*Srfiig-f5t^5^xa 

30 [0 0 2 8] £k±<Dmz. LT#^nfc¥®?F^^R^ 
yf i/7 ^ i/- h 7 >r ;uA»©ttf 7^ (8fi5 0 

JR. MM^IMMLf:7^ (114 0 0 /im) 

ftW7^ttIi:«<teI C^^*ft:©«fl5ttt 
l&ift^j&s^cp— s^^oxfc!?, ^^yuds-tcoiffiSBA* 

[0 0 2 9] 
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[B2] *»W©»jfi*»©-|llfc«offiE*ta*^S 


4 1 


I c 
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[(§13] C^^Ort»S:Rfli-SE|l 


4 3 




do 


10 4 4 






5 




do 


6 




[in 5 ] i c * i/©»ac*jfe©xa»w 


7 1 a 






7 1b 


®m?>? mm) 
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7 3 




[HI 7] *«9!©R**ft©-«<0IgR9iB (±« 


7 4 






7 5 




[118] *»W««iS*ftw-«<oxS»WH (T«c 


7 6a 


,76c ±SMtfi 




20 7 6 b, 76d TU&M 




7 7 




1 «IC^ 
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2 0 C=iV7jf-*V h 
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(b) 
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mwi: hi ii ii riiiMiniiwiiiAa 
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